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Abstract

Industrial areas are among the most vulnerable environments to heavy metal pollution,
including lead, cadmium, mercury, and chromium. These pollutants pose significant
risks to both the environment and public health due to their accumulation in soil and
groundwater and their inability to degrade naturally. This research explores
sustainable geological techniques used to remediate soil and groundwater
contaminated by heavy metals in these areas. The primary techniques covered include
soil washing, phytoremediation, geochemical fixation, enhanced soil ventilation, and
natural attenuation. Additionally, the study examines the environmental and health
impacts of these pollutants, supported by case studies demonstrating the application
of these techniques. Finally, the challenges associated with these technologies are
analyzed, with proposed solutions to overcome them.
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